In this short note we have produced different kinds of bimagic squares using only the digits 0, 1, 2, 5 and 8. The universal bimagic squares presented are of order 8 × 8, 9 × 9, 16 × 16 and 25 × 25. In order to bring universal bimagic square of order 8 × 8, we used only the digits 2 and 5. For the order 9 × 9, we used only the digits 2, 5 and 8. For the universal bimagic square of order 16 × 16 we used the digits 1, 2, 5 and 8 and finally for the order 25 × 25, we used five digits 0, 1, 2, 5 and 8. In order to produce these universal bimagic squares we have used the digits in the digital form.
Introduction
It is well known that there are digits specially used in watches, elevators, etc. These digits are of type:
. Some of these algarisms have special property such as when we rotate them to 180 o degrees they become known algarisms again. These are . This means that the digits . remains the same while 1 .
Summarizing we can say that there only five digits that remains the same when we gave them a 180 o rotation and these are .
In this paper we shall present different kind of universal magic squares of order 8 × 8, 9 × 9, 16 × 16 and 25 × 25 using only the five digits given above.
Universal and Bimagic Squares
Here below are some definitions.
• Magic square A magic square is a collection of numbers put as a square matrix, where the sum of elements of each row, sum of elements of each column or sum of elements of each of two principal diagonals are the same. For simplicity, let us write this sum as S1.
• Bimagic square Bimagic square is a magic square where the sum of square of each element of rows, columns or two principal diagonals are the same. For simplicity, let us write this sum as S2.
• Universal magic square Universal magic square is a magic square with the following properties:
(i) Upside down, i.e., if we rotate it to 180 o degrees, it remains magic square again;
(ii) Mirror looking, i.e., if we put it in front of mirror or see from the other side of the glass, or see on the other side of the paper, it always remains the magic square.
Here below are the universal bimagic squares of different orders.
• Universal bimagic square of order 8 × 8 using only the digits 1 and 8 S1:= 3999996 S2:=2989894989900
Also we have sum of each block of 2 × 4 = 3999996 and the square of sum of each term in each block of 2 × 4 = 2989894989900
• Universal bimagic square of order 8 × 8 using only the digits 2 and 5 S1:=3111108 S2:= 1391692305276
Also we have sum of each block of 2 × 4 = 3111108 and the square of sum of each term in each block of 2 × 4 = 1391692305276
• Universal bimagic squares of order 9 × 9 using only the digits 1, 2 and 5
S1:=26664 S2:= 105259179
Also we have sum of each block of 3 × 3 = 26664 and the square of sum of each term in each block of 3 × 3 = 105259179
• Universal bimagic square of order 9 × 9 using only the digits 2, 5 and 8 We observe that the above universal bimagic square of order 25 × 25 is also is pendiagonal. If we write the sum S1 as 088880 then it also becomes upside down and mirror looking. See below:
We have given above the universal bimagic squares using only the five digits 0, 1, 2, 5 and 8. For more examples of universal bimagic squares refer to Taneja [5] .
If we use the seven digits 0, 1, 2, 5, 6, 8 and 9, then this gives us the conditions to produce a upside down bimagic square of order 49 × 49. In view of 6 and 9, we can't have it as mirror looking, because 6 as well as 9 don't produce any number when we see them in mirror. This study we have presented separately in another work (ref. Taneja [6] ) For more studies on magic and bimagic squares, we suggest to the readers the two sites [1], [2] where one can find a good collection of work, papers, books, etc. The idea of universal bimagic square is presented for the first time here.
